7M orthorhombic modulated structure in the martensite phase of Ni 1.8 Pt 0.2 MnGa is reported by powder neutron diffraction study, which indicates that it is likely to exhibit magnetic field induced strain. The change in the unit cell volume is less than 0.5% between the austenite and martensite phases, as expected for a volume conserving martensite transformation. The magnetic structure analysis shows that the magnetic moment in the martensite phase is higher compared to Ni 2 MnGa, which is in good agreement with magnetization measurement.
Ni 2 MnGa is a ferromagnetic Heusler alloy, which shows a large magnetic field induced strain (MFIS) and fast actuation in the martensite phase.
1-3 These properties make Ni 2 MnGa a material with high potential for application as magnetic actuators. However, brittleness and low transition temperature of this material has necessitated the search for new alloys with similar MFIS, but with higher transition temperatures and ductility. 4 In the Ni-Mn-Ga family, an increased magnetic transition temperature (T C ) of 588 K as well as 4% MFIS has been reported for Mn 2 NiGa. 5 Generally, MFIS is observed in structures that exhibit modulation, since that leads to lower twinning stress. 2 The modulation can be described as a shuffling of the (110) planes along the [110] direction. 7-9 A modulated structure in Mn 2 NiGa has been recently reported by x-ray diffraction study. 6 In the case of Ga 2 MnNi, although T C is lower than Ni 2 MnGa, a large martensitic start temperature (M s ) and modulated structure have been observed. 
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The theoretical estimate of maximum MFIS is about 14% that is higher than Ni 2 MnGa.
In this letter, we report the existence of a modulated structure in the martensite phase of Ni 1.84 Pt 0.2 MnGa 0.96 from neutron diffraction studies, which is strongly suggests that it would exhibit MFIS. Our analysis shows that the magnetic moment in the martensite phase is higher than Ni 2 MnGa.
The specimen has been prepared by melting appropriate quantities of Ni, Pt, Mn and Ga of 99.99% purity in an arc furnace. Less than 1% weight loss was observed after melting. The ingot was then annealed at 1173 K for 3 days for homogeneization and then slow cooled to room temperature. X-ray diffraction at room temperature showed a single phase L2 1 structure, as expected for the austenite phase. The composition determined by energy dispersive analysis of x-rays (EDAX) was done using scanning electron microscope with Oxford detector model turned out to be Ni 25 The signature of the magnetic transition at T C = 352±2 K is observed in both heating and cooling curves of DSC. The M(H) hysteresis loops for the martensite (250 K) and austenite (300 K) phases show that both the phases are ferromagnetic with magnetic moments of 3.55µ B /f.u. and 2.8µ B /f.u., respectively ( Fig.   1(b) ). fitting the diffraction pattern above 2θ= 60
• , where the magnetic contribution in the peak intensity is negligible. The refined occupancies at 300 K were similar to 450 K, which rules out the possibility of temperature induced disorder effect at 450 K. After determining the site occupancies (Table I ), the refinement of the diffraction pattern in 2θ range 20 (Fig. 1b) .
Ni 1.8 Pt 0.2 MnGa is expected to transform to the martensite phase below the martensite finish temperature of M f = 260 K. The diffraction pattern at 230 K (Fig. 3 ) that depicts the martensite phase is found to be completely different from the austenite phase ( unit cells were performed. But these failed to account for all the Bragg peaks. This suggests the possibility of the existence of a modulated phase. Since the Pt doping is small (10%) in Ni 1.8 Pt 0.2 MnGa, an attempt was made to fit the pattern using the orthorhombic unit cell and space group P nnm that has been proposed for Ni 2 MnGa. 8 The starting unit cell parameters were taken as a ortho = (
)a cubic and c ortho = a cubic . All the Bragg peaks could be indexed by using this orthorhombic unit cell. The only peak that could not be accounted for at 2θ= 40.5
• is due to aluminum in the cryofurnace wall. So, the 2θ range of this peak was excluded during the refinement. The lattice parameters obtained from the refinement are a= 4.261Å, b= 29.604Å and c= 5.583Å, which are larger than Ni 2 MnGa. 8, 9 However, the relation between b and a is found to be b≈ 7a, which indicates a seven-fold increase in the unit cell along b. A similar relation between b and a has been reported for Ni 2 MnGa and ascribed to the 7M modulated structure. 8, 9, 26 The atomic structure refinement was performed using the Rietveld method and the refined atomic positions are is within 0.5% of that of a comparable austenite cell volume given by 7×a Thus the unit-cell volume of the two phases is very similar, which is a necessary condition for a shape memory behaviour.
After the Rietveld refinement of the atomic positions and the magnetic structure (Fig. 3) , we find that the magnteic moment is mainly confined to the Mn atoms, which carry a ferromagnetic moment directed perpendicular to the long axis.
The magnetic moment is found to be 3.6 µ B . This is in excellent agreement with the value 
